Effects of thyrotropin releasing hormone and its analogue, DN 1417, on biopterin concentration and tryptophan hydroxylation in rat raphe slices.
The effects of subchronic administration of thyrotropin releasing hormone (TRH) and its analogue, gamma-butyrolactone-gamma-carbonyl-L-histidyl-L-prolinamide citrate (DN 1417), on serotonin biosynthesis in situ were investigated in tissue slices of the midbrain raphe of rats. TRH or DN 1417 (10 mg/kg per day intraperitoneally) were administered to male Wistar rats for ten days. At twenty four hr after the last injection, tissue slices of the midbrain raphe were prepared and the rate of serotonin biosynthesis was estimated by measuring formation of 5-hydroxytryptophan (5-HTP) from tryptophan during inhibition of aromatic L-amino acid decarboxylase using high-performance liquid chromatography with fluorescence detection. Total biopterin content was determined by a specific radioimmunoassay. 5-HTP formation was decreased 22% and 29%, and total biopterin content 69% and 72%, in TRH- and DN 1417-treated rats, respectively. However, tryptophan concentration in raphe slices did not change. In contrast, the Vmax of tryptophan hydroxylase in the homogenate of the raphe nucleus in the presence of a saturating concentration of (6R)-L-erythro-tetrahydrobiopterin, the naturally occurring pterin cofactor, was significantly increased after repeated administration of TRH or DN 1417. These results indicate that reduction of in situ serotonin biosynthesis in tissue slices from the rats treated with TRH or DN 1417 subchronically contray to the increase in in vitro tryptophan hydroxylase may result from the decrease of the biopterin cofactor, and that changes in concentrations of the biopterin cofactor may play a regulatory role in serotonin biosynthesis in vivo under certain conditions.